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IT has been 16ng known to those who have studied the opti-cal properties of Calcareous Spar, that there are numerous'
specimens of that mineral which form a multiplicity of images,
affected with the most brilliant colours. These colours were5
considered by MALUS, and other philosophers, as the colours5
of thin plates, and were supposed to be produced by a film of
air, included in accidental fissures or fractures within the crys-
tal. I have already shewn*, from numerous experiments, that
this opinion is erroneous, and that the various colours with
which the images are affected, arise from the transmission of
polarised light, through an extremely thin film or stratum of
calcareous spar, which has different thicknesses in different
specimens, but which has an invariable position, being always
parallel to a plane passing through the longer diagonals of the
rhomboidal faces.
Since that paper was written I have obtained some very per-
fect specimens of calcareous spar, which have enabled me to
obtain several new and interesting results. One of these speci-
mens
* See Phil. Trans. 1815, p. 270.
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mens is represented in Plate IV. Fig. 7. where ABC is the great-
er angle of the rhomboidal face, and abed the interrupting
stratum or film of calcareous-spar. Now, if A BCD were a com-
mon specimen of calcareous-spar, a raj of light incident upon
either of the faces aBFd and 6BFc, and transmitted through
the face ADHE, would be separated into two pencils; and if
these two pencils were received upon another prism of spar,
four pencils would be formed, and two of them would vanish
at every quarter of a revolution of the second prism. In the
preceding specimen, however, when a ray of light is incident
upon aBFd, or bBFc, and transmitted through ADHE, it is
divided into two pencils; but these pencils have suffered such a
change in passing through the stratum abed, that when they
are received upon a second prism of common calcareous-spar,
none of them will vanish in any position of the second prism, but
will continue visible during the whole of its revolution. But if
the ray of light is first incident on the surface ADHE, and
emerges from aBFd, or bBFc, it possesses the same properties
as if it had passed through the common specimens of calca-
reous spar. ' • . .
The phenomena now described, are exhibited in every spe-
cimen of calcareous spar with an interrupting stratum, arid cut
in the manner shewn in Fig. 7.; and though they appear at
first sight very perplexing, yet they are capable of the most
satisfactory explanation. They are visible only when the in-
terrupting stratum a b cd intervenes between a prism abBcFd
and a flat plate ADHZ>cdE; for when the stratum is interposed
between two prisms, the multiplication of images takes place
as described in the paper already referred to.
The interrupting stratum abed, is crystallised in a different
manner from the rest of the rhomboid; that is, its axes are
not placed symmetrically with those of the mass which in-
closes
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closes it; and from this circumstance arise all the phenomena
we have mentioned. When a ray enters the surface TSFda, or
BFcZ>, it is divided into two pencils, polarised in opposite planes ;
and when these two pencils reach the interrupting stratum
abed, they are depolarised hy that stratum, in the same manner
as if they had been acted upon by a film of sulphate of lime, and
each pencil consists of two pencils, oppositely polarised, but not
separated from each other. These two compound pencils have
their polarisation again changed, by the flat plate ADbcdF,;
but as it cannot separate the oppositely polarised portions, the
two pencils emerge from the face ADHE in such a confused
state, that none of the four pencils into which they are subdivi-
ded by the application of a second prism, can vanish in any part
of its revolution. Hence, the reason is obvious, why the pen-
cils vanish when the ray of light is first incident upon the face
ADHE ; for in this case, the compound pencils, when trans-
mitted through the stratum abed, have their opposite polar-
ised portions arranged into two pencils, polarised in an oppo-
site manner, by the action of the prism BabcFd.
Let us now endeavour to determine what is the position of
the axes of the film relative to those of the surrounding mass.
Since the film abed has the power of completely depolarising
the incident light, we are entitled to infer, that its depolarising
axes are coincident with the neutral axes of the rhomboid; or,
what is the same thing, that the axes of the one are inclined 45°
to the axes of the other; and hence it will follow, that the film
abed has the same properties as if it had been detached from
the place db'ba on the upper surface ABCD, and had slid'
down into the position abed. This inference is fortunately
capable of the most rigid demonstration. Let MBFN, Fig. 8~
be the principal section of the rhomboid ; or a section of Fig. 7.
on the line FBf, and l e t / g qp be a magnified section of the
interrupting:
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interrupting stratum or film abed, Fig. 7. The upper and
lower edges, fp, gq, of the stratum, are so distinctly crystal-
lised, that, by the aid of my reflecting goniometer, their incli-
nation to MB, NF, or the angle Mfp, was found to be 141° 44'.
Now, if we suppose that the film fgqp had originally the
position o£fg'q>p on the upper surface MB of the rhomboid,
and was brought into its present position by turning rounds/*,
it is obvious, that the angle p'fp must be equal to the acute
angle Bfg or BMN of the principal section. But this angle, or its
equal Mfp', is known to be 70° 51 46", as computed from the
accurate measures taken by MALUS : hence the angle p'fp is
also 70° 51' 46 ; and the whole angle Mfp is equal to double
of either of these angles, or 141° 43' 32",—a result which co-
incides almost exactly with the angle which we obtained from
direct experiment.
Here, then, we have a new fact in Mineralogy, of which I
believe there is no other example, viz. That the crystallisation
of a vein is regulated by that of the mass which contains it, the
axes of the vein being constantly inclined 45° to those of the
rhomboid. Nor is this a fact of rare occurrence. The speci-
mens of calcareous spar which are intersected with these veins,
are as numerous as those which .are free from them; and
those which occur in the trap rocks on the east coast of Scot-
land, near Montrose, invariably possess this property to such
a degree, that they are rendered semi-transparent by the nu-
merous veins with which they are traversed. When a candle or
a luminous object is viewed through this kind of spar, it is
"multiplied in such a manner, that the images are heaped toge-
ther in the most regular forms, and are tinged with the finest
colours, constantly varying with the inclination of the speci-
men.
When these specimens are carefully examined, they exhibit
what has never before been observed, two or more sets of
veins
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'veins or interrupting strata, one of which, like abed, Fig. 7. is
parallel to BF, while the other sets are parallel to BC or BA,
the common sections of the three surfaces which contain the so-
lid angle. When the light is incident almost perpendicularly
upon one of these specimens, so as to pass through two of the
veins, nine images are formed ; and there is a particular posi-
tion of the incident ray, when all these images vanish, except
the colourless image in the centre. This effect can be imi-
tated by the transverse combination of two specimens that have
only one vein or interrupting stratum.
There is another phenomenon exhibited by this interposed
film, which throws new light on the cohesion of solid bodies.
The two surfaces of the film, though in physical contact with
the surrounding mass, so as to adhere to it with the greatest
force, are nevertheless not in optical contact with it. There is
a distinct reflection of light at the touching surfaces, and the
distance of these surfaces is demonstrably greater than T.-OTTO0, OTTO
or s-g-.-g-o a °f a n inch *.
Now, since the surfaces of the interposed film are in every
case kept at such a distance from those of the adjacent mass,
and cannot be brought nearer to it by the force of screws, we
are entitled to conclude, that the particles of calcareous-spar
are not capable of coming into perfect contact, unless when
they are arranged symmetrically; that is, when the axes of all
the elementary rhomboids are parallel. When these axes are
inclined to each other, the attractive forces by which the par-
ticles are held together, are so much weakened, that they are
incapable of forming a mass perfectly continuous, and devoid
of all internal reflections. This fact is the only unequivocal
indication with which we are acquainted, of the existence of
a polarity in the particles of crystallised bodies.
* See Phil. Trans. 1816, p. 72, 73. where some analogous experiments are de-
scribed.
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